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Anti-nutritional Factors in Oil Seeds as Aflatoxin in Ground Nut

ANTI-NUTRITIONAL FACTORS IN OIL SEEDS AS AFLATOXIN IN GROUND NUT.

Abstract.

e Brazil nut:- It contain sufficient amount of barium to cause poisoning. The kernel of
brazilian nut on the air-dry basis contains 0.26% barium. Extraction of the nut - meat with
water acidified with hydrochloric acid removes all the barium.

e Some times physiological changes also cause the formation of poisonous substances in
oil seeds.

e Rhubarb and spinach contain oxalic acid, which bind with calcium so it creates calcium
deficiency.

e The oil-seeds contain anti-nutritional and toxic factors that must be inactivated if their full
value to be realised.

e Oxalate found in Sesame oil. Oxalic acid forms insoluble salts with calcium, magnesium
and iron, and act to prevent these minerals from being absorbed during digestion.

e Phytic acid present in cereals:- It is scientifically is Inositol hexaphosphonic acid. It is a
phosphoric acid ester of magnesium salt is called phytin. Phytic acid forms insoluble salts
with calcium, iron and magnesium, it interferes with the intestinal absorption of these
minerals. Phytic acid is associated with fibre.

e Phytes also results into decrease iron and zinc absorption. Cereals contain Phytin, its bind
with calcium so cause calcium deficiency.

Cotton seeds endosperm has pigment glands which contain the toxic pigment gossypol. The
gossypol that gets into the oil is removed during oil refining. Gossypol that stay with the meal
has problem accepting cotton seed flour and cotton seed protein for human food. It is possible
to remove un -ruptured pigment glands by controlled disintegration of the seed in the hexane
and centrifugal separation of lighter glands form the rest of endosperm. Glandless varieties of
cotton seeds are free of gossypol have been developed by plant breeder.

Some molds produce poisonous called mycotoxin. The mycotoxin aflatoxin found in ground
nut. If eaten, it can cause severe and some times deadly liver damage. Aflatoxin-producing
molds grow under warm, moist conditions, care is needed to store these food.
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Anti-nutritional Factors in Oil Seegs as Aflatoxin in Ground Nut

Introduction.

Anti-nutritional factors are those substances found in most foods, and they are poisonous or
in some way limit the nutrients available to the body. Plants have evolved these substances to
protect them-selves from being eaten. Since anti-nutrient occur in small quantities that they
cause no harm. But if the diet is not varied some of these toxins built up in the body to harmful
levels. The same way traditional food processing techniques are used to eliminate any
harmful effects of anti-nutrients occurs in the diet.

Some oil seeds and their botanical names are as under:

Oil Seeds

e Black mustard.

e Brown Sarson.

e Castor.

e Coconut.

e Ground nut.
e Rape seed.
e Linseed.

e Niger.

e Safflower.

e Sesamum.
e Soybean.

e Sunflower.

Botanical names

Brassica nigra Koch.

Brassica campestris var. dichotoma.
Ricinus communis L.

Cocos nucifera L.

Arachis hypogaea L.

Brassica campestris L.

Linum usitatissimum L.

Guizotia abyssinica cass.

Carthamus tinctorius L.

Sesamum indicum L and Sesamum Orientale L.

Glycine max Merr.

Helianthus annuus L.
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Anti-nutritional/toxic constituents in oil-seed.

Oil Seed. Anti-nutritional/Toxic Constituents.
e Ground nut, Aflatoxin, goitrogenic factors (red skin).
Rape seed
and Mustard. Gluosinolates.
e Seame. Oxalates (husk), phytes.
e Soybean. Trypsin inhibitors, haemagy-lutinins, goitrogenic factors.
e Safflower. Bitter and cathartic factors.
e Cotton seeds. Gossypol.

Anti-nutrients found in ground nuts and other oil seed and their effects.

Anti nutrient Effect on body

e Phytes. Reduce Ca and Fe absorption.

e Oxalates. Reduce Ca absorption, encourage kidney stone formation.
e Oligosaccharides. Produce intestinal gas, discomfort, loss of appetite.

e Hydrogen Cyanid
(HCN). Contribute to goiter if it is low in iodine.

e Aflatoxin. It cause liver damage and cancer.

Some vitamins in food may be destroyed by anti-nutritional substances. Ascorbase is an
enzyme released by plant cells in response to damage such as harvesting. This enzyme start
a reaction changing ascorbic acid to oxalic acid, an oxalate, this reaction increase during
storage, especially in warm climate. It is best to harvest close to the time of eaten.
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Groundnut or peanut as an example.

e In the year 1994-95 the area under ground nut production in Pakistan was 96,600
hectares while in Sindh was 3,600 hectares. Ground nut production in Pakistan was
105,700 tonnes while in Sindh its production was 6,800 tonnes. For the same year the
yield per hectare in Pakistan was 1,094 kgs while in Sindh the yield per hectare in Sindh
was 1,888 kgs.

e Groundnut flour show protein efficiency ratio at 10% level is 1.65.

e Total tocopherol 0.93mg/g of oil, in which alpha-tocopherol is 36.4% of the total and
gamma tocopherol is 64.1% of the total while delta tocopherol is absent in ground nut.

e Loose shell kernels before storage, using a market standard of 7% moisture content this
removal of foreign material and loosed-shelled kernel will significantly reduce excess
moisture and initial fungal growth pockets.

e |n peanut oil content, iodine value, tocopherol, total and protein nitrogen and total sugar
content are not influenced by storage moisture. Carbonyl compound free fatty acids and
peroxide values varied directly with storage moisture.

Aflatoxin.

e Aflatoxin is the term applied to the toxic metabolities produced by some strains of fungus
Aspergillus flavus a pathogens which may grow on numerous commodities in various
parts of the world, including peanut. Aflatoxin-contaminated peanut are inedible, their use
is limited to the production of pea nut oil.

e Aflatoxin a poisonous toxin which is produced by the fungus Aspergillus flavus found in
ground nut meal. However fungus is also found on cotton seeds, palm-kernel even in
maize. The toxin causes a reduction in milk yield and growth rate in cattle if they consume
groundnut meal.

e Although more than dozen aflatoxin have been identified but the important are; Aflatoxin
B1, M1, G1, B2 and G2. Aflatoxin B1, G1, B2 and G2 are synthesize in large quantities
chemically aflatoxins are substituted coumarins that are small molecules. Aflatoxin are not
protein as are many of toxins produced by bacteria. B1 is the most toxic carcinogenic.

e The aflatoxin are heat-stable but can be degraded by strong acid or alkaline solution,
oxidising agent, bisulfite can degrade aflatoxin.

e Aflatoxins also present in wheat, spaghetti, corn, rice, sorghum, oat, Rye, barley and other
cereals.
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Water stress during maturity of groundnut combined with insect damage helps Aspergillus
flavus in inciting infection leading to aflatoxin production in the field. This fungus is also
present in pulses, groundnut and oilseeds, optimum conditions for aflatoxin production are 25-
30°C with 85% relative humidity in the atmosphere. Fungus only grows when the moisture
content of seeds exceeds 9%. It mostly happened due to poor storage conditions which allow
pods or kernels to became damp and contaminated by fungus.

Some molds produce poisonous called mycotoxin. The mycotoxin aflatoxin found in ground

nut. If eaten, it can cause severe and some times deadly liver damage. Aflatoxin-producing
molds grow under warm, moist conditions, care is needed to store these food.

Aflatoxin can be controlled by following ways.

e Harvesting the produce at the right maturity when lower leaves die and fall, the shell
hardens, the pods begins to darken internally and seed coot (testa) darkens.

e The produce should be lifted from soil with minimum damage.

e Pods should be dried quickly so as to contain less than 8% moisture.

e Produce should be stored in well ventilated store houses in unshelled condition.
e |[nsecticides should be applied to avoid damage by storage pest.

e Contaminated seeds should be removed.

Conclusion.

e Peanuts, having moisture at the time of harvest, support the growth and development of
aflatoxins. In order to avoid this situation the peanuts are stored under conditions to
control molds growth and carefully inspected to minimise this hazard. Aflatoxin can be
removed from peanut meal by solvent extraction, and inactivated by oxidising agents and
other treatments.

e Anti-nutritional factors are studied by nutritionists and toxicologists. The new analytical
tools of gas and liquid chromatography as well as different types of spectroscopy, through
knowledge of the composition of oil-seeds as well as chemical nature of minor
constituents are studied.
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Future strategies in oil seeds development are as under:

Expansion of area on agro-ecological conditions.

Conservation of germplasms-plant genetic resources must preserve superior germplams.
Production of quality seeds-we make available certified seeds of improve varieties.
Biotechnology-strengthen tissue culture techniques.

Rhizobial cultures - supply rhizobial culture for ground nut.

Post-harvest technology-improved processing, storage and extraction methods.
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